Clusterin promotes growth and invasion of clear cell renal carcinoma cell by upregulation of S100A4 expression.
Clusterin promotes cell proliferation, motility and invasiveness in human renal cell carcinoma (RCC) cells but the underlying molecular mechanisms of this action are largely unknown. The aim of this study was to investigate the effects of clusterin on cancer cell growth, invasion and S100A4 expression and to determine the effects of clusterin on in vitro cell proliferation and migration and in vivo tumour growth in RCC cells. We have established stable transfectants of highly invasive Caki-1 human RCC cells with expression of clusterin shRNA targeting clusterin (Caki-1/clusterin shRNA). We also established stable transfectants of 786-O human RCC cells with expression of clusterin cDNA plaismid (786-O/clusterin cDNA). Clusterin and S100A4 expression was detected by reverse transcription (RT) PCR and western blot assay; Caki-1/clusterin shRNA and 786-O/clusterin cDNA clones were subjected to in vitro-invasion assays. Cell viability and cell growth was assessed in MTT and clonogenic assay. Specific small interfering RNA was employed to down-regulate S100A4. The expression plasmid for S100A4 (pCMV-S100A4) was used to upregulate S100A4. Caki-1/clusterin shRNA clones were injected subcutaneously in nude mice to determine tumour growth and cancer cell invasiveness in vivo. Xenograft tumour tissues were assessed by immunohistochemistry and frozen tissues were used for the detection of S100A4 and clusterin. Overexpression of clusterin increased cell invasiveness; and targeting clusterin reduced cell invasiveness in vitro. This increase in cell invasiveness was mediated by S100A4. Targeting clusterin decreased cell proliferation and down-regulated cellular S100A4 levels in Caki-1 cells; Overexpression of clusterin increased cell proliferation and up-regulated cellular S100A4 levels in 786-O cells; Stable Caki-1/clusterin shRNA transfectants produced smaller xenograft tumours containing reduced S100A4 protein levels in vivo. Stable 786-O/clusterin cDNA transfectants produced larger xenograft tumours containing increased S100A4 protein levels in vivo. Our results indicate that clusterin promotes growth and invasion in RCC cells in vitro and in vivo through upregulation of S100A4; And targeting clusterin confers growth inhibitory and anti-invasive properties in RCC cells in vitro and in vivo through a down-regulation of S100A4. These findings provide the rationale for future oncostatic strategies aimed at suppressing clusterin-mediated signal transduction pathways as a novel therapeutic approach in human RCC.